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Abstract: In thispaper, based on the theory of damage mechanics, using damage equiv—

alent stress to calculate the damage under 3-D stress status and taking the close-effect into

account, a subroutine to calculate damage and predict fatigue life on ANSYS platform was de—
veloped by APDL and UPFs of ANSYS. The initiation and growth of cracks are simulated by

damage developing. The effect of damage on material properties has been taken into consider—

ations by two ways, one is the method of stiffness matrix modification, the other is the effec—

tive stress method. The comparison between fatigue test and calculation results indicates that

this method is right and feasible, and high accuracy can be obtained when there are no initial

defects in PM components. Concerning components with initial defects, a method to simplify

the itial defects by means of initial damage was put forward, and was used to evaluate the

life of a specimen with initial defects. The method developed in this paper can be used to pre—

dict the life of PM components accurately as long as its initial damage has been obtained in

relation to its initial status exactly. If the distribution probability of initial damage is known,

the reliability design and evaluation of PM components can be carried out by this method.
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Fig. 1 Method modifying stiffness matrix Fig.-3 The loading wave form
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Fig. 4 ~Analysis-of the fracturesurface

2 EGH95
Table 2 \ Result of Fatigue Test and Life Prediction
O/ ( )
MPa Ls / /
1 200 . 15 5892 8244(39.92%) 7414(25. 83%) 8235
2 30 5701 5498( - 3.56%) 4562(- 19.98%) 5486
3 0.1 30 2098 2517 (19.97%) 2212 (5. 67%) 2506
4 1000 -1 15 550 375 342 (- 16.99%) 267 (- 31.19%) 338
5 30 284 224 (- 21.13%) 193 (- 32.04%) 220
6 1200 0.1 15 314 255 (- 18.76%) 228 (- 27.39%) 251
7 800 -1 30 196
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Fig. 5 The FEM model
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Fig.6 Demonstration of specifing the initial damage
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Fig.8 The stress after the first element destroyed
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Fig- 9 Demonstration of the damage development
3
Table 3 Result of Life Prediction With Initial Damage
) / ( )
“m
( ) 1%

1 2356.2>1200 0.008842 1472 26 1498 8
2 942.5>=750 0.035367 324 64 388 97. 95
3 589><375 0.113166 16 235 251 28. 06
4 314.16>250 0.31831 0 367 367 87.24
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